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Table 1  Chemical composition of Fe-Cr-Mn-based stainless 

steel powder (ω/%) 

Cr Mn Cu Ni Mo Fe 

17 8 3 3 1 Bal. 
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¾ 1  Z¿�OÀ�£ MA]^RÁÂº¤]I`Ã 

Fig.1  Morphologies (a, c, e, g) and particle size distribution (b, d, f, h) of MA powders after milling for different time: (a, b) 4 h, 

(c, d) 8 h, (e, f) 16 h, and (g, h) 24 h 
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¾ 2  Z¿�OÀ�£ MA]^R XRD¾Æ 

Fig.2  XRD patterns of MA powders after milling for different time 
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¾ 3  Z¿�OÀ�£ MAU]^R�§¨©f�ÇÈo 

Fig.3  Crystallite size and lattice distortion of MA alloy powder 

after milling for different time 
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¾ 4  �O 16 hR MAU]^R DTAÉÊ 

Fig.4  DTA curve of MA alloy powder after milling for 16 h 
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¾ 5  Z¿�OÀ�R MAU]^ 500 �de 1 h�R 

XRD¾Æ 

Fig.5  XRD patterns of MA powders milled for different time 

after annealing at 500 � for 1 h 
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¾ 6  �O 16 hR MAU]^� 900 930 970f 1000 �

¡¢£de 1 h�R XRD¾Æ 

Fig.6  XRD patterns of MA powders milled for 16 h after annea- 

ling at 900, 930, 970 and 1000 � for 1 h 
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¾ 7  MA 8 h 16 h]^� 900 � 200 MPa¡¢£`a HPS�R OMxy 

Fig.7  OM microstructures of MA 8 h, 16 h powders after HPS at 900 �/200 MPa: (a) MA 8 h+HPS 0.5 h, (b) MA 16 h+HPS 0.5 h, 

(c) MA 8 h+HPS 1 h, (d) MA 16 h+HPS 1 h, (e) MA 16 h+HPS 1.5 h, and (f) MA 16 h+HPS 2 h 
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¾ 8  MA 8 h, 16 h]^� 900 � 200 MPa¡¢£ HPS�R SEMÁÂ 

Fig.8  SEM morphologies of MA 8 h, 16 h powders after HPS at 900 �/200 MPa: (a) MA 8 h+HPS 1 h, (b) MA 16 h+HPS 1 h, 

and (c) MA 16 h+HPS 2 h 
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¾ 9  HPSËÌf 304Z[\ÍÌÎÏÆfÐ@ÉÊ 

Fig.9  Nyquist plots (a) and potentiodynamic polarization curves (b) of HPSed samples and 304 stainless steel 
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Study on Fe-Cr-Mn-based Ultra-fine Grain Austenitic Stainless Steel Prepared 
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Abstract: Fe-Cr-Mn-based stainless steel alloy powder was prepared by mechanical alloying method which is induced by high energy 

milling. The milled powders were annealed and sintered via hot pressing sintering method, respectively, and their phases evolution, 

microstructure and corrosion resistance were analysed. The results show that the Fe-Cr-Mn-based stainless steel alloy powder prepared by 

mechanical alloying is mainly composed of metastable nanocrystalline ferrite phase. After annealing or hot pressing sintering, ferrite phase 

transforms into austenite phase, and the transformation temperature ranges from 498 °C to 730 °C. The powder milled for 16 h is hot 

pressed at 900 °C and 200 MPa for 1 h for bulk alloy. The average grain size of pressed bulk alloy is submicron, which displays high 

hardness and good corrosion resistance. The hardness, polarization voltage and polarization current are 5350 MPa, −0.28 V and 1.43×10

-9

 

A·cm

-2

, respectively. 

Key words: mechanical alloying; hot pressing sintering; Fe-Cr-Mn-based austenitic stainless steel; microstructure; corrosion resistance 

 

Corresponding author: Xi Shengqi, Ph. D., Professor, State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong 

University, Xi’an 710049, P. R. China, Tel: 0086-29-82668614, E-mail: shqxixjtu@163.com 


